(12) INTERNATIONAL APJ 



0'7 JAN 



[ON PUBLISHED UNDER THE PATENT O 



(19) World InteDectual Property 
Organization 
International Bureau 

(43) International Publication Date 
15 January 2004 (15.01.2004) 




.TION TREATY (PCT) 




(10) International Publication Number 

PCX wo 2004/004823 Al 



(51) Interaational Patent ClassificaUon^: A61M 39/10 

(21) International Application Number: 

PCT/SE2003/001195 



(22) International Fifing Date: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data 
60/394,289 
0202175-6 



8 July 2003 (08.07.2003) 
Swedish 
English 



9 July 2002 (09.07.2002) US 
9 July 2002 (09.07.2002) SE 



(71) Appficant (for all designated States except US): 
CARMEL PHARMA AB [SE/SB]; Box 5352, S-402 28 
Goteborg (SE). 

(72) Inventor; and 

(75) Inventor/AppUcant (for US only): WALL^N, Claes 
[SE/SE]; HSsthovsgatan 4. S-518 40 SjSmaiken (SE). 



(74) Agent: STROM & GULLIKSSON IP AB; Sjoporten 4. 
S-417 64 Geteboig (SE). 

(81) De^gnated States (national): AB, AG, AL, AM, AT, AU, 

AZ. BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NT, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD. SE, SG, SK, SL. SY. TJ, TM. TN, TR, TT, TZ, UA. 
UG, US, UZ, VC. VN, YU, ZA, ZM. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES. FI, FR, GB. GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE. SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA. GN, GQ, GW, ML. MR. NE, SN, TD, TG). 

/ Continued on next page] 



(54) Title: A DEVICE FOR INJECTING MEDICAL SUBSTANCES 



oo 



O 




(57) Abstract: A device for injection, comprising a body (1) provided with 
a first channel (2) for conveyance of a first medical substance and a first con- 
necting component (3) having a first port (4) for introduction of a first medi- 
cal substance into said first channel (2), the connecting component (3) being 
connectable to an external unit, and a second channel (5) for conveyance of a 
second medical substance and a second connecting component (6) having a 
second port (7) which can be opened by means of an injection component for 
injecting a second medical substance into said second channel (5), and pro- 
vided with a third connecting component (8) being common to the first and 
the second channels (2, 5) and having at least one third port (9) for conveying 
medical substances out &*om said first (2) and second (5) channels, the first 
(3). second (6) and third (8) connecting components and the body (1) being 
designed as an integrated unit. 



BEST AVAILABLE COPY 



WOiSk/004823 Al llililiiliiifltaiiliilllliiii 



Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



wo 2004/004823 ^£T/SE2003/001195 




A device for injecting medical substances 

5 FIELD OF THE INVENTION AND PRIOR ART 

The present invention relates to a device for injection, comprising a body provided with 
a first and a second channel for conveyance of medical substances, a first connecting 
component having a first port for introduction of a first medical substance into said first 
10 channel, a second connecting component having a second port for injecting a second 
medical substance into said second channel, and a third connecting component being 
common to the first and the second channels and having at least one third port for 
conveying medical substances out from said first and second channels. 

15 The invention may be applied in different applications when medical substances are to 
be injected, but hereinafter the particular, but not limiting for the invention, fields of 
application concerning injection of medical substances, preferably liquids, where at the 
same time it is desired to transmit medical substances from two different sources to a 
receiving unit, such as for example a patient will be described for Illuminating reasons. 

20 

Infusion bags are used for intravenous administration of liquid and medical effective 
substances to humans and animals. For this purpose, the infusion bag is provided with 
an outlet via which outlet fluid may flow to a component connected to the patient, such 
as a cannula or similar, and further into the body of the patient. 

25 

However, in certain cases there is a need for transmitting a second medical substance 
from a second source to the patient in a co-ordinated way, either at the same time as 
the intravenous administration of fluid or in connection to this administration, i.e. 
directly before and/or after this administration. To meet this need, up to now different 
30 system having several components in the form of connecting devices, which are 
assembled to one other and to flexible tubes, are used for accomplishing the desired 
transmissions of medical substances. 

However, the prior art systems for parallel transmission of medical substances from 
35 different sources have disadvantages In that a non-insignificant work for assembling the 
components to each other for creating the systems is required, and the use of several 
components for achieving the system requires that a careful handling is observed to 
avoid contamination of the system and/or leakage of medical substances from the 
system to the environment. 
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THE OBJECT OF THE INVENTION AND SUMMARY OF THE INVENTION 

One object of the invention is to provide a device of the Icind defined by way of 
5 introduction for injection of medical substances, in which device at least some of the 
discussed disadvantages of such devices according to prior art are reduced to a 
substantial extent. This object is obtained by providing a device according to claim 1. By 
the fact that the first, second and third connecting component and the body are 
designed as an integrated unit the risk of leakage to the environment due to insufficient 

10 sealing between the connecting components and the body is eliminated. Furthermore, 
the risk of contamination of the medical substances and the components included is 
reduced since fewer separate components are to be handled for the preparation of the 
requisite equipment. A system including the device according to the invention may also 
potentially be rigged with fewer working operations and this in turn is time saving and 

15 cost effective. 

According to a preferred embodiment of the invention said third connecting component 
constitutes a first coupling component provided with a thread for releasable connection 
to a second coupling component having a corresponding thread, for creating a coupling. 

20 In this way, using the device according to the invention and said second coupling 
component being arranged on for example a cannula which Is inserted into the patient, 
the device according to the invention may be connected to the patient in a simple and 
reliable way so that medical substances from two different sources may be transmitted 
to the patient. By the provision of the thread joint a coupling which is save during 

25 tension load may be obtained at the same time as the connection of the device 
according to the Invention and the other coupling component at the patient may be 
performed quickly and safely by few manipulations. 

Further advantages and advantageous features of the device according to the invention 
30 are disclosed in the following description and remaining dependent claims. 

The invention also relates to an injection arrangement according to claim 10. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

With reference to the appended drawings below follows a closer description of 
embodiments of the invention cited as examples. 



In the drawings: 
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Fig. 1 is a perspective view of a device according to the Invention together with an 
infusion bag^ 

S Fig. 2 is a view from above of the device according to the invention in Fig. 1, 

Fig. 2a Is a cross-section view of the device according to the invention in Fig. 2 together 
with an injection component, and 

10 Fig. 3 is a cross-section view of a variant of the device according to invention. 

DETAILED DESCRIPHON OF PREFERRED EI^BODII^ENTS OF THE INVENTION 

Figs. 1, 2 and 2a illustrate a device according to the invention comprising a body 1 
15 provided with a first channel 2 for conveyance of a first medical substance and a first 
connecting component 3 connectable to an external unit and having a first port 4 for 
introduction of a first medical substance into said first channel 2. Furthermore, the body 
1 is provided with a second channel 5 for conveyance of a second medical substance 
and a second connecting component 6 having a second port 7, which can be opened by 
20 means of an Injection component 11, for injecting a second medical substance into said 
second channel 5. In the other end, the body 1 Is provided with a third connecting 
component 8 being common to the both channels 2, 5 and having at least one third port 
9 for conveying medical substances out from said first 2 and second 5 channels. Said 
first 3, second 6 and third 8 connecting components and the body 1 are designed as an 
25 Integrated unit. This means that these components 1, 3, 6, 8 are manufactured in one 
piece or joined to each other so that they form a connected unit being non- 
dismountable into the individual components. 

The first channel 2 may be intended for conveyance of a medical substance from for 
30 example an infusion bag 10 to a patient and the second channel 5 may be intended for 
conveyance of a second medical substance. Injected to the second channel 5 by means 
of for example a syringe 11, to the patient. Thus, the first 4 and second ports 7 are inlet 
ports of the body 1, whereas the third port 9 is an outlet port of the body 1. 

35 Such as illustrated closer in Figs. 2 and 2a the body 1 has a channel portion 12 common 
to the first and second channels and said third port 8 constitutes an outlet for this 
channel portion and thereby an outlet common to the first and second channels. In 
other words, the first 2 and the second channel 5 are arranged to lead Into the channel 
portion 12 which Is common to the channels and preferably the device is designed so 
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that said second channel 5 constitutes a branch which connects to the first channel 2 In 
an oblique direction towards the first channel. 

In the use of the device according to the Invention it is often desired to place the first 
S channel 2 vertically and the first connecting component 3 directed upwards so that fluid 
transportation, for example from an infusion bag 10 to a patient, is facilitated, whereas 
the second channel 5 suitably is arranged so that the length direction thereof forms an 
angle a, suitably in the interval 10-80^ and preferably in the Interval 25-75**, relative to 
the length direction of the first channel 2. In the embodiment illustrated a is 
10 approximately equal to 60". In this way conditions are created to suitably connect an 
injection component 11 to the second connecting component 6 and inject a substance in 
a direction towards the third port 9 for further transportation to a receiving unit such as 
a patient. 

15 Although the device according to the invention, such as illustrated in Figs, 1, 2 and 2a, 
advantageously has a body 1 provided with an elongated portion 13, for example a 
flexible tube which suitably is made of a relatively soft, flexible material such as plastic 
or similar, this portion 13 could be considerably shorter or be completely left out, which 
in such a case would imply that the third connecting component 8 would be arranged in 

20 the vicinity of the position 14 where the first and second channels meet. 

However, the embodiment first mentioned has the advantage that when the third 
component 8 be connected to a compatible connecting component, for example 
arranged on a cannula which is introduced in a patient, this connection may be 

25 accomplished so that the main part of the device is located remote from the patient and 
so that affect on the cannula, and thereby on the patient, is avoided in the greatest 
possible extent. When using a flexible tube constituting said portion 13 the tube is 
suitably integrated with the remaining part of the device by that the both ends 15, 16 
thereof being glued or welded to the body 1 and to the third connecting component 8, 

30 respectively. It should be pointed out that in a variant of the device according to the 
invention the first and the second channels could be arranged separated from each 
other, from respective inlet port up to the flexible tube, so that only the flexible tube 
portion of the body constitutes the channel portion which is common to the first and 
second channels. 

35 

The second connecting component 6 and the belonging second port 7 for injection of a 
second medical substance may be designed in different ways within the frame of the 
invention depending on which injection component 11 is desired to be connected. In the 
illustrated embodiment said second port 7, hereinafter denoted the injection port, has a 
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first flexible membrane 17 for co-operation with a second flexible membrane (not 
illustrated) arranged in a Injection component 11 which is connectable to said second 
connecting component 6. The first membrane 17 is suitable air- and liquid proof to 
provides for sealing of the injection port 7 when this is not used for injection. However, 
5 the injection port 7 may be opened by means of an injection component, for example by 
penetrating the membrane by means of an injection needle for enabling injection when 
so is desired. 

To achieve a sealed connection of such a injection component 11 to the second 
10 connecting component 6, i.e. to the injection port 7, the second connecting component 
6 has a means 18 for holding said second flexible membrane with a pressure against 
said first flexible membrane 17. This holding means 18 may for example be constituted 
by a snap lock device, bayonet coupling or similar. The current pressure is suitably 
chosen so that said first 17 and second membranes are pressed together to a pressure 
15 exceeding the yield point of the both membranes, which implies that fluid cannot be 
pressed out through the contact surfaces of the membranes and a sealed connection is 
obtained. 

If a pressure exceeding the yield point Is applied the membranes will exhibits same 
20 properties at the compressed surfaces as in an arbitrary cross-section through the 
membranes, which implies that liquid cannot be pressed through the contact surfaces of 
the membrane. Such a characteristic may be obtained when said first and second 
membranes have been pressed together to a pressure exceeding 150 kPa. Since the 
device risks to be destroyed if it is subjected to exceedingly large contact forces, the 
25 contact pressure should be restricted as much as possible. It has been proved in 
experiments that a sufficient sealing without any risk of failure is obtained with contact 
forces up to 11,1 N, which corresponds to 565 kPa. Preferably, the contact pressure is 
within the interval 300-473 kPa. 

30 The third connecting component 8 may advantageously be a first coupling component 
provided with a thread 19 for releasable connection to a second coupling component 
(not Illustrated) having a corresponding thread, for creating a coupling. Such a 
connecting means in the form of a thread joint has the characteristic that said first and 
second coupling components are locked against rectilinear movements relative to each 

35 other when being connected to each other and the coupling is tension loaded. The first 
coupling component has a male fitting 20 and a ring 21 partly enclosing the male fitting, 
which ring exhibits said thread 19. The ring 21 is concentrically arranged relative to the 
male fitting 19. The second coupling component should comprise a female fitting 
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provided with a further channel and an external thread corresponding to the thread 19 
of the ring 21 and constituting part of the thread joint. 

When the first and the second coupling components are to be connected to each other, 
S i.e. when the first and second components be screwed together, the male fitting 20 be 
introduced into the female fitting to form a connection between the channel 12 of the 
first coupling component and the further channel of the second coupling component, 
which connection is sealed relative the environment. For this purpose the male fitting 20 
and/or female fitting may be designed with a certain taper so that when the male fitting 
10 20 and the female fitting have been brought together with a certain distance the outer 
surface of the male fitting will abut against the inner surface of the female fitting, and 
then further movement of the component in the introduction direction relative to each 
other is not longer possible and a sealing between the male fitting 20 and the female 
fitting is obtained when tightening the thread joint. 

15 

Although the first coupling component of the invention in the illustrated example is 
designed as a male fitting 20 in the coupling, in another embodiment it could be 
designed as a female fitting of the coupling, and the other coupling component, which is 
arranged on for example a cannula or some other component, could in such a case be 
20 designed as a corresponding male fitting. Of course It is also possible to change places 
of the threads In comparison to the Illustrated embodiment, so that Instead, the second 
coupling component including the female fitting is provided with an internal thread and 
the first coupling component including the male fitting is provided with an external 
thread. The threads may for example be arranged on rings such as described above. 

25 

Advantageously, the design of the threads 19, the male fitting 20 and the female fitting 
may be in accordance with a so called luer fitting coupling such as in the illustrated 
embodiment. Thus, preferably said third connecting component 8 is the male fitting of a 
luer fitting coupling. 

30 

The first connecting component 3 may for example constitute the male fitting or the 
female fitting in a luer fitting coupling and further the first connecting component 3 
suitably comprises some kind of valve body 22, Including for example a check valve, for 
regulating the flow in the first channel 2 and/or prevent fluid from being transported out 
35 from the body 1 via the first port 4. 

In a variant of the device according to the invention illustrated in Fig. 3 said third 
connecting component 8a has a fourth port 23, wherein said third port 9a constitutes an 
outlet for the first channel 2a and said fourth port 23 constitutes and outlet for the 
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second channel 5a. Thus, in this variant the both channels 2a, 5a are arranged 
separated from each other in the device and instead it is intended that both channels 
are brought together in an external conr^ponent which is connected to the third 
connecting component 8a for transmitting a first and a second medical substance from 
5 two different sources to a receiving unit in common. 

It is stressed that the invention is not limited to the exemplifying embodiments; rather 
within the scope of protection defined by the following claims, the invention may be 
varied In several ways once the idea of the invention is disclosed. 
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CLAIMS 

1. A device for injection, comprising a body (1) provided with a first channel (2) for 
conveyance of a first medical substance and a first connecting component (3) having a 
S first port (4) for introduction of a first medical substance into said first channel (2), said 
connecting component (3) being connectable to an external unit, and a second channel 

(5) for conveyance of a second medical substance and a second connecting component 

(6) having a second port (7) which can be opened by means of an injection component 
for injecting a second medical substance into said second channel (5), and provided 

10 with a third connecting component (8) being common to the first and the second 
channels (2, 5) and having at least one third port (9) for conveying medical substances 
out from said first and second channels, said first (3), second (6) and third (8) 
connecting components and the body (1) being designed as an integrated unit. 

15 2. A device according to claim 1, characterized in that the body (1) has 
a channel portion (12) common to the first (2) and the second (5) channels, and said 
third port (9) constitutes an outlet for this channel portion (12) and thereby an outlet 
common to the first and the second channels. 

20 3. A device according to claim 1, characterized in that said third 
connecting component (8a) has a fourth port (23), wherein said third port (9a) 
constitutes an outlet for the first channel (2a) and said fourth port. (23) constitutes an 
outlet for the second channel (5a). 

25 4. A device according to any preceding claim, characterized In that said 
second port (7) has a first flexible membrane (17) for cooperation with a second flexible 
membrane arranged in an injection component (11) which is connectable to said second 
connecting component (6). 

30 5. A device according to claim 4, characterized in that the device has a 
means (18) for holding said second flexible membrane with a pressure against said first 
membrane (17). 

6. A device according to claim 5, characterized in that the pressure 
35 exceeds the yield point of the first and the second membranes. 

7. A device according to claim 5 or 6, characterized In that the 
pressure exceeds 150 kPa. 
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8. A device according to any preceding claim, characterized in that said 
third connecting connponent (8) constitutes a first coupling component provided with a 
thread (19) for releasable connection with a second coupling component having a 
corresponding thread, for creating a coupling. 

5 

9. A device according to claim 8, characterized in that the first coupling 
component comprises a male fitting (20) intended to cooperate with a corresponding 
female fitting of said second connecting component, which female fitting has a further 
channel, to form a connection sealed relative to the environment between the first (2) 

10 and the second (5) channels on one hand and said further channel on the other hand. 

10. A device according to claim 9, characterized in that the first coupling 
component comprises a ring (21) which is concentrically arranged relative to the male 
fitting (20) and at least partly encloses the male fitting (20), the ring being provided 

IS with said thread (19). 

11. An injection arrangement comprising a device according to any of claims 1-10 
for transmitting a first medical substance from an infusion bag (10) connected to said 
first connecting component (3) of the device, via the first channel (2), to a receiving 

20 unit connected to said third connecting component (8) of the device, and for 
transmitting a second medical substance from an injection component (11) connected 
to said second connecting component (6) of the device, via the second channel (5), to 
said receiving unit. 



25 
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